databases. Those results are presented in Table 1 . which is fitted to the upper square structure. This protection prevents possible 74 evaporation of the smaller drops and the disturbances caused by the wind.
75
-Sampling plot: The rainfall area generated by the nozzle is slightly larger than 1 m 2 .
76
In order to avoid border interference, a 0.24 m 2 experimental plot made of 77 galvanized iron (0.55 m of diameter) was used for the measurements. respectively. In all cases, the height of the outlet nozzle was set at 175 cm from the soil 92 surface ( Figure S3 ).
93
Rainfall simulation experiments were carried out during 60 minutes to assure a well 
S2.3. Experimental locations

102
The rainfall simulations were performed over the three different experimental zones 103 described previously. A real view of each experiment is presented in Figure S3 . In order to separate the colloid-suspensión (CS, ≤ 1000 nm), soild colloids (1000-10 nm 111 and the dissolved fraction (DF, < 10 nm), runoff samples were subjected to the protocol 112 described in the Figure S4 . These samples were gently shaken and homogenized before 113 four 40 mL aliquots were transferred into four acid-cleaned polypropylene vessels and EXAFS and the colloids from sedimentation-pond zone (SP) by XANES spectroscopy.
124
The third CS aliquot was used to quantify the mass of colloids contained, as described supernatant was discarded and the colloidal mass, coagulated by the effect of the NaCl,
129
were dried at 60°C during 24 hours, and finally weighted.
130
Lastly, ten milliliters of the four CS aliquot were dissolved in two digestion microwave- Milestone):
Step I -11.5 mL of HF/HNO 3 /HCl (volume ratio 1.5:0.75:3.5) and
Step II - 
S4. ICP-OES and ICP-MS analyses
154
The pseudo-total concentration of the samples was measured by ICP-OES after aqua 155 regia + microwave digestion (Chen and Ma, 2001 Tables 3 and S1 .
172
The companion metal concentrations to As and Fe are listed in The channel dimensions were 27.5 cm in length and from 2 to 0.5 cm in width. The Table S2.   210   211  212  213  214  215  216  217  218  219  220  221  222  223  224  225  226  227  228  229 S13 
S5.2. AF4 principles and channel calibration
235
According to the AF4 theory, in normal mode it is possible to establish a relationship 
239
Since the colloid-suspension (CS) have a size lower than 1000 nm, the AF4 will be 
S4.4. Recovery calculations
272
The recovery of the AF4 determination is a parameter which provides additional 273 information. Reference calculations were made using three injections of sample without 274 applying any crossflow in the AF4 channel (no injection step was applied either). Then,
275
three injections were performed applying the crossflow program described in Table S3 .
276
Afterwards, peaks areas were calculated from signal and the recoveries expressed as: Table S3 . Taking into account that approximately three quarters of total As found in the (10-12 scans at ESRF; 3-4 at ALBA).
315
Arsenic and iron normalized K-edge XANES spectra were initially compared with the 316 reference compounds and presented in Figure S8 together with their first derivatives. 
S19
Firstly, the entire library (sixteen spectra for Fe, twelve spectra for As) was screened to 326 determine combinations of reference spectra that best matched the data. Subsequently,
327
the k 3 -wheighted EXAFS spectra of waste-pile (WP) colloids were analyzed by linear 328 least-squares combination fittings (LCF) over the k-range 2-8 Å -1 for Fe and 2-11 Å -1
329
for As, while the XANES spectra of sedimentation-pond (SP) colloids were also 330 analyzed by LCF over the range -30 eV and + 60 eV for both As and Fe ( 
338
Reference and sample spectra were processed and analyzed by linear combination 
344
In the case of As, starting from the best fit with one component, the number of 345 components n was increased as long as the normalized sum of the squared residuals
346
(NSSR = ∑(data i -fit i ) 2 /∑(data i ) 2 ) of best n + 1-component fit was at least 10% lower 347 than the NSSR of the best n-component fit. Otherwise, in the Fe LCF, the best n + 1-348 component fit was considered to be significantly better than the best n-component fit, if
349
its NSSR was at least 20% lower and if no component account for less than 5% of total Fe. Linear combination fittings were not constrained to sum 100% ( (Table S5) . Theoretical single and multiple scattering paths used to model 362 both the Fe and the As K-edge EXAFS spectra were calculated from the structure of 363 scorodite (Kitahama et al., 1975) , using FEFF 8.2 (Ankudinov and Rehr, 2000).
364
The As K-edge EXAFS spectra were fitted in R-space over a distance R + ∆R of 0.8 - 
382
The k 3 -weighted Fe K-edge EXAFS spectra were Fourier-transformed over the k-range 
